Mitochondrial aggregation patterns and activity in in vitro cultured bovine oocytes recovered from early antral ovarian follicles.
The low developmental competence seen in in vitro cultured oocytes collected from early antral follicles may be related to their mitochondrial status. The aim of this study was to examine the chromatin configuration, pattern of mitochondrial aggregation and mitochondrial activity of non-cultured and in vitro-cultured bovine oocytes originating from early antral ovarian follicles. Cumulus-oocyte complexes with adjacent granulosa cells (COCGs) were recovered from early antral follicles of 0.4 to 0.8 mm diameter. Control (Day 0) oocytes were recovered from freshly collected COCGs and fixed and stained. Selected COCGs were placed in growth culture for 7 days (Day 7) or 14 days (Day 14). Following growth culture, COCs with normal appearance were placed in maturation medium (IVM) for 24 h and then fixed and stained with MitoTracker CMTM Ros Orange and Hoechst 33258. The percentage of oocytes with an immature meiotic configuration after growth culture decreased with the time of growth culture, being 96.7; 72.5 and 35.4% respectively for Day 0, Day 7 and Day 14 of culture; the remaining oocytes were degenerating or resuming meiosis. After subsequent IVM the highest proportion of oocytes in diakinesis or metaphase I was found in the D7+IVM group (59.4%). When growth culture was prolonged to day 14 and IVM, the number of degenerated oocytes increased dramatically after IVM. The mitochondrial distribution in the oocytes changed from homogeneous to heterogeneous as growth culture time increased. The respiratory activity as measured by fluorescence intensity increased over the time of growth culture, and was highest in oocytes that had resumed GVBD. In conclusion, for oocytes in isolated COCGs from early antral follicles, culture conditions longer than 7 days should be more adapted for a slow nuclear maturation accompanied by a decreased energy metabolism to prevent chromatin pycnosis.